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e−bx − e−ax] dx
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Costas Efthimiou: Finding exact values for infinite sums Mathematics




Given a measure space (X,A, µ) and (fn)n sequence of measurable
functions such that
lim
n→∞ fn(x) = f(x)
If there exists a nonnegative summable g ∈ L(X) such that for any












































































































Consider, for x ∈ [1,+∞), hn(x) = n
1 + nx
. It is a decreasing














Consider, for x ∈ [1,+∞), hn(x) = n
1 + nx
. It is a decreasing
function of x in x ∈ [1,∞) since h′n(x) = −
n2
(1 + nx)2




















so that ∣∣∣∣ ne−nx1 + nx
∣∣∣∣ < e−nx ≤ e−x
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so that ∣∣∣∣ ne−nx1 + nx
∣∣∣∣ < e−nx ≤ e−x
In such a way we can use Dominated convergence theorem
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0 dx = 0
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Differentiation under the integral sign
If [α, β], ]a, b[⊂ R and f :]a, b[×[α, β]→ R verifies
(i) for any x ∈]a, b[ function t 7→ f(x, t) is summable in [α, β]
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Differentiation under the integral sign
If [α, β], ]a, b[⊂ R and f :]a, b[×[α, β]→ R verifies
(i) for any x ∈]a, b[ function t 7→ f(x, t) is summable in [α, β]
(ii) for almost any t ∈ [α, β] function x 7→ f(x, t) is differentiable in
]a, b[
(iii) for any x ∈]a, b[ and for almost any t ∈ [α, β] there exists g


























E` utile anche questa versione del teorema:
14/20 Pi?
22333ML232
E` utile anche questa versione del teorema:



















Two integers a and b are said to be coprime if the only positive integer
that evenly divides both of them is 1. This is the same thing as their
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G.H. Hardy; E. M. Wright (2008). An Introduction to the Theory of
Numbers (6th ed.) Oxford University Press, theorem 332.
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Summing up to prove Euler theorem we can prove that the sum of










Seguiamo la bella dimostrazione data da Habib Bin Muzaffar: A New
Proof of a Classical Formula, American Mathematical Monthly Vol.
120, No. 4 (April 2013), pp. 355-358
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arcsin (x sin t) dt
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arcsin (x sin t) dt
F (x) e` continua in [0, 1] e per 0 ≤ x < 1 possiamo derivare sotto il






































































Usando la formula di integrazione indefinita∫
du√
a2 + u2
= ln
(
u+
√
a2 + u2
)
troviamo
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F ′(x) =
[
1
x
ln
(
u+
√
1− x2
x2
+ u2
)]u=1
u=0
facendo i calcoli
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